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| present, comprehensive Niagara System is _vaxtaatay new, and of B .. 
complex, nature. Rxisting. raoords. while voluminous are of an evolutionary 
character, and cover but a relatively short working period, They are pro- — 
greasing with the operation of the newly constituted oystam, and therefore 
magh of the information necessary for & positive analysis of the future 
situation is not now available in verified form. Definite ‘igures as to 
comprehensive operation, of OP hindling of the System in all its co- 
related parts is the only proof of its operating possibilities, Im point of 
mignitude alone the Niagara System is without a precedent. | 


after sevoral more years of 


the operation of the Mingara. System dont imes under the Operating Depart~ 
mont of the Hydronitlectria Power Conmi sat on, ‘the Chie? ‘Yngineer, Yr. Gaby, 
receiving his reports ‘direatly ‘fran Ur. Don Carlos, head of ihe ‘Operating — 
Sesarenant, “Wee Gordon QO. Philp, BeA.So., is in temediate charge of the 


operation and maintonance of the Qucenston-Chi 
Ontario Fower Company Syatem, the Toronto rower Company Plant and Local Linss, 
having his staff sq.organized that the handling of #11 the Hydro-Slectrie Power 


pave Fower Development, Zhe _ 


Commission plants supplying the System is co-ordinated, This co-ordination has 
been & matter of evolution according as the larger elements of the System have 


boon affeg sen, tone tp. tee comet yy, 


is) 1820 ALLA T .TIE or anveoson’ son ¥90D 


sdotanionoe ‘oat dobar ould ni saat taniogs exit efdaduts ota te xbute a 
‘$a noi tas inti pe ite haot of binods .Sé kat yabat ylinaeneoed yg Vhute eis te 


#30 dae ,wom YLlesttlv af seteyh axegell evtenedongee 
Leite es aed ois sn ae ehhite — acnh ats : 


wedkonsad baie reper te ‘qlren oad 8 sok cawwy 
ewes oft So etaytane ovidinoy a ToL eieasane 10) bes cohad 
Of ge npiggls ohinitel sew: berizer, (et 

| RO tomy, foe Kexerse cota. “ap paehesde 
oo adh Lg ach mpage add 20.4 vane Mt bse nat 


eiepl aii Sh Matter: meh e 
~cergati galdacegd ‘old sebair vent soo 
Mey Rogge ete ee ad he Ag. ees ae pas 2 


ee a co vakdo od Eecineh xo < eben 


‘gl? to egeado a: ai’ i eh cepbedsl Rita meine) ae 

eit gtasmgoleves yawot aeaggiddemcdacens) oft to Soca S DL am ink sotteroge 
BUHL! Lomod Sie Small yee: cores, odwevol ed ymca eptenpmad | 
rOWOl, mee T~OTIE odd Le ko gabbana cole Dente ge Matewtd aabved 
eat molteniixe-co ait s,betemtbua~oo af modeyl: ade wnbelagns ateaky Bal oe ham 


Fatt mens att ee eens rosary — fa gatincoon mataniove * Upianig hs aood 
- euttnccor ‘ent? og ont ot bande scot 


Sten nee 


Wa ter J. Francis & Phat. : 
Copy FOR ENCLOSURE TO tir. J. Allan: Ross «5 + 


ee ned poadecdiaabasendieaadesaate ie tetaetaanmannandiiattonn temeatetanahe adeieteenintaeenerdes toa needa ate adie nena aie Teele aa eae Eee ee ed 


| 

j 

| 

i 

) it nd dots ial portion of the ‘whole aystem 

| dosignated in the woring swoon, ‘of the: Uugdro-Hleatris Power ‘Commission as the 
| "wingare System" const only of the trenenteeton and atstribution Lines with 
| | 

: 

; 

i 

: 


s oh a 


RIS aye Nes 


thet accensorions,” “as ‘an gutity, however, tn its broadest sense, 


ri 


the Magara system pe. f be. said to include three, large qtuerating stations at 
Mingare Falls nominally’ omaed wy the Hytiro-tleotrie Hower Commission of 


a. 


Ontario; ‘one ma gonorat pm 


Fy 7 By. le on the Credit niver; a steam 
1 


driven reserve ‘power ‘plant r ; “the ( a. Torontes, a potential supply of pure 


chased power from the cana, Megara. Fe 0 


e 


r Company, at Ulapera Maes; and 
& 2 tranentaaton system hairing about 476, afies of 119, 999~volt steel trane~ 
mission 1snes, and ® Avoondary transmission and distri imtion syaten of over 
xan miles. or Lower yeltege. dines, ‘all ‘Lying in the district between Toronto 
ora EE “wdition ttieee is a large mileage of rare) ines sonnested 


turwthandhadee ais —— 


am "ee 


The. erontispieee » shows the stagara system in relation to ‘the other Systems 


= 


as of the lydronieatrie Power Font sat on, the ares enbraced ow we Niagara System 
ohn outlined ta red’ 
“the detaiis of she Hava System are shown on the nap inotdaed pone ee 


SNS ARNE RE I EEN eC aire NR 
ORE EF z — 


as | page be 2 | {i re 
2, Tor: the 


axe of somlotonens | & map of the transmission system of The 


if 
1 


Ontario! ‘Power, Compay is tneluded herewith as page 5. <A map giving B11 the 


pt 
+ 


EO NAD EES POETS ETI A ait 


ee od 
pe 


mF Af amiae boar navih we ve 


rk 


et ate) on ah ae 2 ... 2 Jen 
See OO Pa i eae Biase’ So See 


| ae oLeste eels Ro we trod ‘eck * ar, ' + 
edt so doteetiandd xawot ebitoetincebyl wld te abteawr gation ads 
atte want woldidiaseth as td trata oat 6 wai fate ie 
wide Siitiabed oi 2S plore" ett sin ae ~ peau | | 
ta anottinge cannes ies aout wee a btn wry nr sani ort aia 


ie newt ‘prherd wits is 


tie te elqyee Estieotog es Yosser? 
‘gel yatta’ avadert ga‘) ‘peu’ se Ee 
manutd Leete towahiee, Lf te ‘waht GTh eyo | won 

ee ere bh feaich i aed oud Rerteh ba POSER LRN | hing re oe 


otnore! noewied ick Sohail ed ee. gaint ia reat ‘sanetoy * soot te 0 seule 00,8 | 


he inaction: pots ircrt fii onan Ld og * ak eet ‘nosh at “srenhat ee 


amedee odd wid oF woltaled a) water? Raton 
aaguy® atalanst als wd bogarde abun of? jie tdetinio? tebt Cieeali~ouly 


Ys twered bedurton? qam ett we seats eta med y? ecagaa oat ta sibated: ae 


“he: eas Ct eet ote % e's agen Pe hae ee v .) gets!’ EH aie 
1 2 ee giake f ; a, ak CE PT hh Cie Rides Mpch EA ee 


; P he iis we gsi tie 
Sip to % a one eek ge Ae 


edt! to weteye wolesivaotd ad’ ko qt @ eeened: 


ad? ifs weivig gan A 48 aceq ae A¥bwoved? hekwlenk of yeaa? sewol efamead 


| — ee? 


SUYZBANIONQ ONILINSNOD 
ANWdWO? 3g SIDNWH4 “T YSLIWAA 


APPZ ha peyreur‘gx5hq apew “Szél ‘ Y3GI une ‘oquos0L 


SINT] NOISSINSNVUL 


ONV SNOLW1S UINUOISNVYL SNOLIVIS SNLLVYININ 


40 NOILVIO] SNIMOHS dV 


( SWALSAS GIOYOH] GNV X3SSq ONIGNTDN| ) 


WALSAS VUVOVIN 
SWALSAS NOILNEIULSIQ “) d°4"H 40 SINONODJ 
NVWHIVHD ‘“AXYOOSYD'G'"M 
NOISSINWOD AXINON] D1aL93979-ONGAH 


“OD ‘AIG WWI1GLD3T13/e 
'0D'MOd VAVOVIN NWIS 


( 
‘WLS FTVONI 


OWN 
£4-00Z SI 


OLNOUOL Deore 


4 fe. 


NS 


. ’ 6 
\ WWANZLT3HO” 


N. . 
Foe 
its . 
NX * b < 
S3TNANGINA b : 
= be fea . NOLT0€ \, 
VHS Lee \ 


is 


S2E|IW Jo eyeos 


“SOVLIIOA GNV SANT] NOISSINSNVY Corr 


“NOLLVLS "A-SNVA] TWI07] LNOHLIM “DSH AD GaANSS SSILITVdIDINNW © 


C 


a MS \ 
\ 


eS NOLAVEG, Coon, / 


66 ee rr) 


MO] O 
“SNOILLVLS USWYOISNVY! NOISNSL HOIH 
“SNOILVLS ONILVYINAD JOE 


er TaidONIUds\ 
i 
: 902 2) 
\ DYNGNOSTAIL — 


. \ 
POD 'INAW3ID GNV1L4Od 
L S aN ¢ 


FaNaHOLIM 


yo 

/isosvasY 

: ™s 
/ 


Be - / 5 
Su 7 NOLNTD|Q ob, 


sou fgn 


| “Ne 


X. ataiszuoon™ 


ING at, 
> QRITMSVHL 


—-4-— 


SON|YdS 109 


"onto) 


SIAS fs 


eee > tO one 


Off-0> LVS NVIGYNYD 
oY H2|MONVS 
JA” 40sanim 
STUIAMSWM 


mal 


Pur 779M 


“vis ans} 
ASOYINOWHo 


pp 
2) JaMOd 0/4E{UQ 


Aq P2UMQ 


YW y oot! = 
e . (qe 
©) YSM0d ‘LNOAGaES 
STIS VEVOVIN >, | S114 VAVOVIN 
600‘2I 
O ayoswvis 


GINYNWAD IYSWV ,e 


S7T1v4 VYVOVIN 40 
ALINIDIA NI TUVLAg 


‘Hels YI MON O71) 0000S 


th 


7 


(5 ) 


e 
NIAGARA 
ON-THE-LAKE 


GRAN T HAM 
SS 


XS 
SS 


‘“ 
ST CATHARINES 


“gam Ath in Ol RED 


| MERRITTONG 


Lert 
PILKINGTON Ls 
= peas SLRS : ONTARIO PAPER Co. 
BEAVER BOARY CS 


ia ee i Png 
2 


| 
| 
! 
! 
| 
| 
| 
| 
| 


: EMPIRE - 
ie ih ee, yice ome et rs 
Dk aes : SL_ECANADIAN STEEL 
VY — NE FOUNDRIES Lr. 
PAGE,HERSEY 
JRON TUBE & LEAD Co. 
‘METALS We 


LTp. \ DAIN MFG.Co.Lro. 


CANADA CEMENT. SJ 
Co, Lip. Cmd \| 


PORT COLBORNE ii } CANADA CORK Co. 


De 
GOVT. GRAIN 
ELEVATOR 

LAKay 


“iI eg ae 


GENERATING STATION 

HIGH TENSION TRANSFORMER STATIONS 

Low TENSION " " 

Low TENSION " 

HIGH TENSION " 
=o TRANSMISSION LINES AND VOLTAGE 


OWNED BY O.P. Co. 
OWNED BY CONSUMER 


| 
| 
| | 
a 8 ee 
| 
| 
| 


Canora J; 
IRON WORKS oe AMERICAN CYANAMID Co, Lp. 
ape 


WwiILuLoOUGHB yy 


«QwNeD BY ELECTRICAL DEV. Co. 


\{eLEWISTON 


eons 
! 
i} 


NELECTRICAL DEV.Co.. 
.\ "DEN cg 


4 


~__. CHIPPAWA 


DISTRIBUTING 
STATION 


Grand Island 


Scale of Miles 
0 \ 2 3 


Hypro-ELectric INQUIRY COMMISSION 
W. D.GREGoryY, CHAIRMAN 

Economics oF H.E.P.C. Distripution Systems 
THE ONTARIO PowER COMPANY OF NIAGARA FALLS 
(INCLUDING THE ONTARIO TRANSMISSION Co., LIMITED ) 

MAP SHOWING LOCATION OF 

GENERATING STATION, TRANSFORMER STATIONS 

AND TRANSMISSION LINES Te 
Toronto, May|4th ., 1923. Made byG&B.,Checked by LL 


Wa tter J. FRANCIS & CoMPANY 
CONSULTING ENGINEERS 


tain” 
‘ hat 4 
/ 


Anta eer me, LLL LLL LED SIE TN IED ESE ELIE EOLA E EET NIC EOE EST MINA ET COOTER CIO, 


Wa ter J. Francis & Company. sess | 
Copy FoR ENCLosure TO Mr. J. Allan Ross. yur a ' (6) ” } 
NOTE= THE PHFURMATION PLOTTED ON THIS BONS LAX | : 
MAP INCLUDES ALL DATA AVAILABLE AI ah. . 
THIS DATE, JUNE 25e0, 1923. 
THE TRANSMISSION WINES. INDICATED ; hi 
3 f 


SHOW THE SERVICES FOR CUSTOA 
OTHER THAN ELECTRIC RA 


available data in reperd bo the System of the a irl Power Qempany in included — 


a8 7s TH ‘Sue < oe em C a Va site 
page too tense AP pts TERM: NAL STA DP ceiebihde 
ex, we 


fhe year 1922 enowid oo! iensruares as @ transition year for the Magare 

| System, because the Queenston-Chippawa Power Devel oguamt ofemenced to deliver 

| power in that year, af tough undergoing at Sentanny, aid extension in the early 

‘ months of its event ida, ‘and because the olrqumstances of an accident to The 
Ontarte Power Company in April, ee ag elenhare deseribed in detail, set up 
ettects which, eth be a Llp er months of 1923, and also because 
im 1922 seen ones Wak a! ssion of Ontario took over the Toronto 
Power Company inolud ing the plant of the Electrical Development Company. at 
Wiagare Palle. “Those were new factors particularly ates the vinenva 


BEE SSW OR EE TO OR RI 


— 


ae 


t . Pieris. 2 “ — SY DALHOUSIE 
4 4, ri - 


oe ia one 


The various operating ‘Bares and the abst for 1922) and poonty for 


~ 1925 and 1924, will therefore probably ve quite as teorent: trot those of hes: 
~previgns. years, and the vhole whi’ prowibiy, have $8 operate | for - some Hae 


ae ee 


SAN Ht NORE ERR SS RCE > 


botore a gondition of geenitiny will have boon readhiods. 


Me Rs vile 


Prom: the - yoar ‘say’ to. she year 1921 tmotustrey the yreeng for power. ia 


eee . +i. Say 


the nineaee ase wane Bo, ores that there was aterioutty 4 in n adjusting the 


Re IRE ER ER OT SAO NORE ANE EARP Yt Do A 
vont 
€ 


en 


various Loads % that alt the customers gould roosive the, power, parotid tn 


| 
& 
) 


e ‘thei oporattcns. jot ts understood that nodt tout tot it bang cont ntrnots tere 


HIGH TENSION iF 


Low TENSION TRANS, iene (T.aN.P Co.) |. s . 
f | Pet ben Py Sor yt 
ey ki + Owypa Ta By ¢ C Consi MER ® H ont tn - 
Ta oerk ee amy Wires yr ie i A & 
TRANSMISSION Lines AND YourAce et 
be SE Pe EE LE Li RCE A ROT ANDER aR, EER ED meytce + hha, Ma ts Cees EE OD 


SRR SIE a NA ATER Sate OOO A RSI HAS 4) 
. 


Bx pare edd tot atey aottiene:t 2 aa bereblason of bisora B2UL te8y oft me 
-aritob og bancemmo tagoxpoleve’ «awol suaggidb=sodameam). ols gameoed seo taye 
: tine oft ai aclexodxe dae dromtasths gatogrehas tgmaddin yxeoy tad? at wateg | 
oe oO? grobions as to eeonedenorls add oanaved bea ,wolteumyo eff So ad deseo 


« der eileteb wi hodlswesh ovatiwonto as SQL eLiwya of yormcpaed revolt obyeta ks 


 wemaped one bas ,280r Yo adtaos ce os 9.2 Sew pclae ‘ 
¥ a 2 i 
| obronnt edt tave Moot aicetw to moles owS. obvtgedi-oringl edd SSCL ah : i) 


| fa Yonge Anenqetoved Laotrtoel® ad? Yo tanig od? gakbeloet .yoqaed cowl 

— axagall ett gubtoothe Ylralsniosag evodoat wom oxow ened? .alisi axogelt 

ie a om vidlesoq bue ,388L «sot adaoe od? hos soumlt galteveqe evoliev ent Gee 

Hg "eat 20 eeodt svt MmoWILD oFiup od Yidadory ovokored? ELtv ,OAUL dus BEL an 
i. 
" 


; 


ont? enon rot etaveaqo oF owed yldadorg iliw wlosh add bre , easy ewolverng a. iy 
| ,bednacr seod eval Libr willdete to moltibnos 4 eroted age 


ve AER a 
F: pian “owog 202 whuemed od? ,oviasion: IR0L ss)8y wit of TIRL racy “" wont 


i oat dt gatiest.ba wk ylaekthis naw exedd tact deor, on crew tolidalh snmp ods i , 


' Wi y 


NOTE- THE INFORMATION PLOTTED ON THIS 
MAP INCLUDES ALL DATA AVAILABLE AT 
THIS DATE, JUNE 23rp., 1923. 

THE TRANSMISSION LINES INDICATED 

SHOW THE SERVICES FOR CUSTOMERS 

OTHER THAN ELECTRIC RAILWAYS . \ 
\ 


TOR. see 


a? 
Zi Se 

OF (olp 
ay 4s 

D 


eT 
TERMINAL STA, 


Q KESWICK 


WHITBY @ 
Q NEWMARKET 
» AURORA 
Q@ BOND LAKE 


cS RICHMOND HILL 


© YORK MILLS 
—7 
: 099 D CAN. WIRE 
D DURAN MOTOR 
\ 


D B(ANTYRE 


© 
A “ TORONTO 


STEAM PLANT 


HUMBER 
GOODYEAR TIRE & RUBBER CO. 


PORT CREDIT 


Sf ooaKVILLE 
RS) 


Ey, 


{(BuRuNcTON 


& 


f 
arte 


HAMILTON 


PT. MAITLAND 


1 ty a ee 


GENERATING STATIONS 

HIGH TENSION TRANSFORMER STATIONS 

Low TENSION TRANS. STATIONS (T.&N.P. Co.) 
OwneD BY CONSUMER 
TRANSMISSION LINES AND VOLTAGE 


MA vw vw vw 


Jaternat) 


NIAGARA-ON-THE syee 


PT. DALHOUSIE 


QUEENSTON | 
e St. CATHARINES Ki 


© LEWISTON 


oe — - —- 
RIORDON PULP & PAP. CO 8 eon PER C 
TERLAKE TISSUE MILISPRO* «oP 


if THOROLD STA. T2000 
: EXOLON CX {p rae 
NING. FALLS STA. ek F E 
90,000 12000 -s6 
CAN-ALOXITE C9 Oa 
NORTON C°? 


co. 
oe Rn ABRASIVES 
N. STC.& T. SUB STA. 


Grand 
[sland 


Live, ff CELECTRO-METALS 
WELLANDSTA, '2:°°° 


Scale of Miles 
5 


Hypro-ELectric INQuiIRY COMMISSION 
W. D.Grecory, CHAIRMAN 


Economics oF H.E.P.C. Distripution SYSTEMS 
NIAGARA SYSTEM 


TORONTO POWER CO. 
AND SUBSIDIARIES 


Toronto, June 23rd.,1923. Made by SRW,Checked byte 


Wa ter J. FRANcis & ComMPANY 
CONSULTING ENGINEERS 


1@: 
fo) 


- Wa ter J. Francis & Company. 
Copy FOR ENCLOSURE TO | Mr, J. Allan” Ross. (8). 


war yorpeone a st tens have, vous. pier fast ep wener F denants wna ., m 
fallen off very largely, A study of the records shows that following the 
Armistice in November, 1916, there was for short time & deorease in the loads. 
tp many places, but a remarkable Anerease soon developed, and At has been free 
ly. sti tated | that until the third qrperesing, wnit was tnetelioa and ia operstion 


at the Queenston-Chippawe plant, the Hydro-itlectrie Power dataiesien had great 
difficulty in keeping up with the Load demandes At the present time, due, 1923, 
it is understood that the whole of the capacity of fhe Ontario Power Company, 
(about 175,000 H.P.), the whole of the oreneey of the Electrical Development 
Company Jabens, 126,000 no, he)mnfsts ©} tho tounenty of the Sandton Niagera 
Power Compeny, (abort 100,000 He?) yond the output of four meghines inthe 


Quoenston-Chippows piens is required to serve the various customers in Ounada 
and bcd the United States reeiving power from the plants « on the Canadian side 
of the Magara Rivers me indications are that ‘the Jos wild Anorease very 
rapidly, and that units Nos. 6, 7 and e: mew uveeued ‘for ‘the nnanatatacghtenuien: 
plant will srebly be mdy losded shortly after their installation. 


Por purposes of + comparison it is interesting ¢ to ete ‘the growth of hydro- 
electric dovelopnent in tho Provinces of ontario al madec fren the year ‘1904 
vo ‘1922, together with the indteations up to 1940. to have, thorefore, plotted 
murves showing =e date of Anstaliation of hysrenlic turbines now in operation 
pereogeys* the Provineos of Ontario oma Guebee trom 1904 ‘$0 1922, and have 
premet hen vy, reference te the stot istios of the Departoont of the Interior, 
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‘of growth showing the probable inatal lation at the year 1940 in enak of, the two” : 
provines. ‘hese two curves are included herein as pages 10 and 12, Oi, page 0 


is plotted alge the oatpmt of the Hydro-Meatris Power ‘Commission, Ripa. PA 


for sonparison with \ena total hydranl ta installation in the Province of Ontario, 


Pare 12 shows te grein ef all the byinded of the lydro-Mlestrio Power 
Commissions inotdentally, it shows what & oat proportion, of the whole the 
Magara System constitutes. \ 
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Ana further indi cation” ne Ei of growth of. large conorat ing stations 
and systens, we have obtained throu the. courtesy or the Shamint gon “ater and 
Power Company, Montreal ; a set of ourves, Anolnded ae page 18, showing the 
growth of the average load, the peak, Load ant the generator oapacity of the 
company from its commencemat up te antyy with their est inate of the future 


aie hinted about the year 19514 ae Ea 


We have also studied similar records tn the United States, and, as a 
result of these investigations, it vould appear that on tho | whole & growth of 
about ten per cent. per anmur- may ve expected fn’ phe Siagara District during 
the next decade or se, thus doubling the Toad ever) six: or seven years. if 
this indication be confirmed, 16 will not. de very Log hefore the whole of the 
generating plants now completed or under sonst mation ‘tn the (Canadian side at 
Magara Falls mill ve Loaded to full aepacity, and farther aouroes of power 


supply mnt them be obtained if the industrial growth of the Provinee is to be 
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maintained, It wuld therefore seem prudent te undertake studies of all feasible 


projects in the Niagara peninsula for still further increasing the available 


power supply snd to have plans outlined for further developments pefore the 
time when the capacity of the Queenston-Chippawa plant will have been reached, 
probably within a comparatively few yearn, 


The future operations of the various generating plants on the Canadian 
side at Niagara Polls will depend entirely on the amount of water di verted 
from the Niagara Liver and © lication. ‘the plants of the | 
Canadien Niagara Power Company, the Fleetrical Development Company , Phe Ontario 
Power Company and the Intermmtional Railway Company, all operate under heads 
which are considerably lesa than the difference in elevation of the water level 
in Lake Erte and that in Lake Ontario. ‘the “neenston-Chiprawa Power Development 
utilises the full feasible head between Lake Grie and Lake Ontario, Many fac 
tors enter into the problem of utilizing the existing plants and futare plants 
to best advantage. There is a large aaount of capital invested in the first 
three older plants mentioned. All are in good condition. Built during times 
when capital aosts were relatively low, the construction costs of the three 
plants represent an investment of a comparatively small sum per horse-power, 


‘e have made studies as to the most advantageous operating use of the 
exiating plants in combination during the next few years, and have prepared 
a table, ineluded as page 15 hereof, showing the approximate quantities of power 
which each could deliver under what appear to be the best operating conditions, 
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Canadian Wiagera Power Company ateoee 100,000 HRS ERE 8,225 to 9,600 Coe neneei 


Eleotrieal Development Oommary «««u++ 100,000 erescoss 8,200 to 8,800 PreTiTTTy 
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The Ontario Power Company c+eesssesee 150,000 sescens 9,000 to 9,600 iaawed 
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iS, Maps *a his 
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i =~ Order-in-Coumill, dune 16th, 1914, authorised 6,225 qubic feet per 
second with 76,750 Hale then i eetabled, va 100 ,000 Hal's 
:  * probably contemlatede — 
*b ~ Estimates made by various authorities 1920. 
= Order~in~Gowwll, June 16th, 1914, awthorized 9,965 cuble feet per 
geconde Hoyal Goumisai on, April sh den: adi: gave ar gable 
feet per s oond. 
“4 ~ Rovionse made in 1920 by United States authorit Lees 
-%@ = Retinate made in swaner of 1921, probably by officers of the 
Toronto Power Company. 
*¢ — stimate made by various authorities for about 550 to 600 Hee load. 
*g - Order-in-Commoeil, dune 16th, 1914, authorized 11,160 cubic feet per 
second with about 160,000 HeFe installed. 
th Retimated by variouw arthorities, md given in evidence by HreW.W¥.Pope, 
Deca@aber 2lst, 1922. 
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end under present normal use hiving regard to load factor and so forth, snd. 
under their possible meximm use, Included in the table are approximate figures 
for the quentity of water necessary for the operation of each plant under the 
three assumed conditions.of use. It should be noted that the table is based on 
ost imated mages ef water and on anrearn nae Saree which are probably 
correct within ‘the Vnite, givens the ‘eatual. sommnsaias of ‘water required for 
cach plant under the a feren’ 

accuracy only by means of a. onprehensive system of honke, aging either the — 
Gideon: sed the Allen panes according to clromatannn The aathorit Lee for 
the various quantitles of water given in the table are stated in foot, notes 
where erstiabiay id the. an @ have been estimated by exauining 
the Feeords of the various _ gerne so far as these have been made avaliable. 


, Up. the table it would appear that the most efficient use of the 


Cerra per erie, 


four elser plants on the Caned Lam side would yrenenay be at an eo of 


wena 360,000 horse~powsr, requiring approximately 27,000 oubie fot. ‘of | waber | 
yer seconds that the present normal. use of these four plante at about 400,000 
horsepower requires epproxinately 53,000 ouvie feet per po and that the 
peak “eapaoity of the four plante would give an output of about 450,009 horse- 
capacity | are in ‘excess of what gould be obtained cont imensily., ‘ona “they ipa 
sent reedly | the zak eonely of the four Plante AnAlvAeantie , 


pene 37,900 cubic feet. per second. The Sl qnnen for eee 


It should be noted tiat in the table, being page 15 hereof, the Queoneton- 
Chippawa Powar Develoyment is not included. 


te have also prepared 4 table showing tho possible output of the Queenston. 
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faa Power DeVelopment with various dmounté of water avaliable ‘under the 
(dgdihtied aad ‘at tho plant, nariely, about 30S feet, operating dt an dverddiT 
efficiency of about 90 per cent. as has resently teen demonstrated by teats,’ 
‘his table “td shown Below, 


' Power Available at meenston-Chippata Power Devel opment , 
$05 Feet Head - 90 Fer Cent. Efficiency 
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We have prepared figures to show the amount of power obtainable under the 
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three aduditions set forth above by assumed volumes of water used by the four 
plants above enwierate’ working in conjunction with « plant having the prin- 
cipal. ohavagteristics. of the eg MC HE wget. eg gre virgen mann 
and ~. oe conte. ofrtotenay. . 


“Taxing | first oe aondition ‘of “Frobable Moat | Betiotent Use" lined result ‘ts 


as followst es PY ere oe BY akrewve Sybil 


35,000 . we dere ees BY, 9; * te a i) ee eeten 9,000 ST eek ok 282,009 


“40,900 | ITT YT ee 27, i Ps eessews 15,000 ebeeees 407,000) 
45, 900 Steve seer eve R700 sete eeod 859.0 eeee eae 25,900 ®eeaere ee 563 000 
a 60,000 vec veh 4 027 000 eeeeces GH0,000 ceccdee 25,000 srecves 720,000: 
55,9090 aeeev ene ee RY» O09 Sseenreeu $50,099 sense ene 23,900 eee erase 875,009 


y, Tt ter feos Fe = * x 
We eee ss Same tn 


ey Similarly, for the condition of “Ordinary Pregent Use" the remit. isi re 


56,009. cevsennonr 35,000 saaveas 499,090 +e heone 3,090. Perens 94, ,990 
49,000 Seen eRe ee 33,900 Sete eoe 400,000 Oe oe ene 7,900 ee 229 ,0990 
45,000 tveceences BS,000 weeeeew GOI000 avesene 12,000 worsens $75,909 
69,000 ROPER ERA ® $3 4999 serene $99,900 tovesee 17,009 Oe ee Hae 532,009 
ies 65,900 Peeeeseree 33,090 eevee ee 409 000 otter ee. 22,090 +e eve ne 648,000 


| diosa 


R $65) «820%, mf 3% tl OT 


ae erode door tom, ost tie, onus 7 
_@ ten. iahilaiviin-nkoniienai 


Feet, O84, AOR ene Ro ies 
hand, 190 ADS & RLonen 


ef tismex et.” 


‘same Lok as 


ET cleaner hha a Ned Meer gong 
WP ay 


beeches * vewaewa “an kee weee 06g, Py 
Boy, TOS vee eeee $06, ‘ denen ove ry3 pe 
COOL ESS saaeaes "OBOE vigemes CO r 
O00, 08" . oxen ene 60,8. see eene OOO, O38 Peet im, 
ae are panevee eit nat ate nee, are eo ee eee ‘ : 


CF ne RS Vt ion 


hotenesdewes DOO 
ater eaenes BONES Pi 
Bac evs Ahh, 


— OOD Ae PR REDS Ob, Fi eee eee Hs, GOS ee eat ee ae Fare te eeene “000,38 
COG, CER varesnn G60, D eneeans 000,008. a449 vw OO), BE ee 
C00, ave vreanes ‘ono. RL eto n eae oi, COR, | Mail een 


O06, R88 ~ waoreoae "006, a thee ae Hoaurelil iii 6 sake heed mn. Behe BR 
' 0, BSG ld Bical 060,88 +e feme ® a cate weeneee Mi RS NS ai oh 


| ¥ Zz 
Ki , Pay we 
| hh ay « % 7a A re 
by é 
* 4 UF 3s § 
4 rt. we, @ ma 4 


WALTER J. Francis & Company. 
Copy FOR ENCLOSURE TO Mrz J, Allan Ross; (a9) 


» Ia the same manner, for the condition of “Possible Maximam Use", ve obtain 
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“Prom these figares it will be seen that with a total diversion on the 
Ganadian side of the Niagara Niver amounting to 45,009 mbic feet per second, 
the four plants on the Canadian aide, numely, the Canadian Wiseara. the Hleo 
"trical Development, The Ontario Power and the Internat{onsi ‘Readivay, could 


‘deliver about $65,000 horse~power and leave enough water to generate efficiently 
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about 663,000 horse-power at eben crete plant, of a total from all 
five plants of about 915,000 horsepower, Zhe apperent anomaly of the amounts 
under ‘the héading "Possible Maximm Use" being léss than those und@ the onption 
“Ordinary Present Use", arises primarily from the difficulty of devising com 
prehensively desoriptive terms to apply to the many combinations of conditions. 
The last table indioates the advisability of operating the Gueenaton—Chippawa 
plant ‘to ite mixinnm, leaving the Less efficient plants to use the balance of 
the available water. At the samo time the table serves to emphasise the state- 
niont' made in the early part of this report that the practical handling of the 
@o-related plants 1s the only proof of the maxtmam aanyeede and aiid of 
the group for arcommedl mt OF ede ater} 


°C The plants now nominally owned’ and controlled by the Hydro-Mlectric Power 
Comission of Ontario at Niagara Palle are The Ontario Power Company, tho 
Blest? teil Development Company, und"the Queonston-Chippawa plants, The Gom- 
mission 2180 ows a stean plant in Toronto which was purchased with the other 
préperties of the Yoronte Hower Company, in what is mown os the "Clean-up — 

"We" have endeavoured to obtain figures showing the costs and segregated 
values of the various properties entering inte the purchase of the Toronto 


Power Company ang lh ‘wat we have ‘been advised ty the officials of the 
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Hydro-3lectria Yower Commission that nothing is yet available «hich my be 
oonsidered acqurate enough for basing an auslysis upon. “e are, therefore, 
not in a position to cive any ficures at the present time with rege d to the 
segregated costs or valuations of the various portions of this property. 

_ Ye have, however, obtained through the engincers of the Mydro-Eleatrie ower 
Commission a set of estimates showing the various operating costs and fixed 
esharges for The Ontario Power Company, the Toronto steam plant, the Hleatric- 
al Deve lopment Company plant, the meenston~Chippawa Yower Development plant, 
with five, with six, with seven, with eight, with nine and with ten units, 
and a combination of 211 four plants, In these estimates the oxpital value 
of the Toronto steam plant G chink fp ¢1oo,000, and the Slectrical 
Development plant as $13,090,000. 

The estimates are given in tabular form and are inserted as pages 22 
to 26 hereof, inclusive, and show the present estimates of the iydre-Llectric 
Power Gormiesion with regard to the cost of power at Miagara Falls. 

On pages 27, 28 and 29, immediately following the tables, explanatory 
notes are givon in an amplified form of the brief notes written on the original 
tables, the amplification having been made as a result of conferences of our 
Mr. Brown with Mr. A. H, NeSride, the officer in charge of tho estimating work 
in the head office of the Hydro-Electric Power Commiasion, and with other 
officers of the lydro-lileatrie Power Commission. The notes regarding water 
rentals are given at the foot of each table. ‘The estimated average cost of 
power per pateeiey per antmm at the 12,000-volt bus bare at Niagara Falls, 
according to the several assumptions of power output in the tables, ranges 
between $14.69 aud $12.47, as will be seen by reference thereto. 
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“Hydro-Blectric ‘Power Commission Estimate. 
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The following notes “relate to the tables of eat inates Soy. 550, 900 horse 


sont 4h 8 eet 


power, 600,000 horsonpower, ‘$89,090 nevrie-yower ; 700,000 Nérewaidusy, 759, 900 
horse-yowery, combined A out at Sep cots omg ere ae Biel Bo #6 and 26, 


io, She load given for each of the four plants in the five tables ls the ~ 
estimated output for combined operations With five units: in the Queenston 
sat cnved eres eens Roig dyed ld oy oh ~ he drag eh ne, of 

ct plant, ‘the nominal rating veing about 275,000 horsepower for the five 
units. ath atx units the nominal, “rat ing te 830,000 horee-rower, mile the 


estimated output for six hes Os: 


boOVfosserover, ‘Sintlariy, for’ seven 
units se nominal rating is 585,000 horee-power, end the estimated cute 


’. 


is 490,900 horse=powor. ‘With eight waite Saetaahen the momtnnd hing is | 
440,000 horsepower, and with nine anite ti 495, 909 heves-nbienn. The esti~ 
mated ‘output is the same for eight or for nine units, and with nine units 

a little spare sapacity is available. With ten units the nominal rating is 
559,900 horse<power, bat one machine is considered as dite the estimated 


output belng 500,000 horse~power, 


‘The capital cost figures for the Outaric Power Company aré made up of 
about ¢12,936,000. Snnictnilaghh ie-taiade in the plait iteelf as in 1917, about. 
93,611,000 for the “gnird Pipe Line Extension", and about $10,000,000 allowed 
for intangibles. ak ileal i wah “eat 

the oupitel costs 0 of the Sorento phen = plant and of + the Rleotrical 
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§ 2 Bei Seay greg omg gopital aosts are from the resords of the Hydro- 
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Fag heb conte 4 tor transformation, ‘tronamtsston, ond Aistrtiation « are not 
snavehad for my of the plants. 

The iter of G50,000 for No. 16 unit is a preliminary estimate of tho — 
eash expenditure required to instel a reconstituted unit in che Ontario Power — 
— plant, following the scoldent om April 20th, 1922. 
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the Interest figiros for he oaterte Yower Company are ) taken oe the 


actuat rahes payabie on the various iosues of securities. 


aa Interest 0 ca the Aleoty " cha ‘oo on the Sorase fy " 
plant ts ost inated « at 5 per Gentry being the average interest rate on the 
"meee on the fi hing o> Dene pom ain is estimated at an 


average of 6 per cant. 
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Indirect , ohargoe are ost Imated throughout | Api 66 per pa of operat ton 


aA ee 


ond Maintenanse. ie 

faxed and Insursnce @re taken at actual rates, Taxes appear only for 
Phe Ontario Power Company, the Toronte steam plant, and the Electrical Devel~ 
opment plant. No taxes are included for the Gueenston-Chippava Power Develop 
atti? 


diviking fund for the Ontario ‘ower Company is taken at the rates required, 
while for ‘the Torénto steam plant, ond for the Hlegtrical Development plant, it 
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ts aarinad at 1 per Sout 
: “Sincing fand on the Gunenaton-Catppave Fower Development 1 is aseaned. to 
be deferred wath ‘the ith and ninth units are » installed. Pets 


7 ae NY. MiP ONE 


apenas. (or reserve for renewals iit is bosed.on recently revised 
rates and the averages are ag follows: The Ontario Power Company, sinking fund 
basis, 9.58 por sont, on tangible capital; Toronto sower Company, straight | 
ling. basis, 1.26 por cents; Quoonston-Ohippowa Hower Development, sinking fund 
basis, 0.126 per ceut. for five units, 0.158 per cent. for six units, 0.149 


per gent. for seven units, 0,167 percent, for eight and for nine waits, and 


9.178 por, cents tor ton wftyeC), PY... . 


eciation has not been allowed or included on the Third Pipe Line. 


alin of Zhe Ontario lower Company, nor on the Toronto steam plant. . 


* he’ ‘whole ‘of the anmaal dharges on the ‘Ontario Power Company ar e ‘based on 
"thie * piel ininary ‘yes ‘eatimated ‘peda ine ‘wibhoeat ‘et the seqnanhiae department , 
‘pat water fentais, ‘indireat charges and depreciation are changed from this to 
Sait later information. 

The whole of the annual charges ‘on the Toronto Power Company plants is 
based on estimated operating statements prepared for the accounting department 
by former employees of the Toronto Fower Company now in the employ of the 
accounting department. 


the ‘operat ing and nuintenance gharges for the (ueenston-Chippa»xa Power 
Develomuent are based on the estimates of the operating devartnent. 
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A study of, ‘ee -aiilaide shia in Mate sweperts., tO: Pomel net en: it the 
en Inger ins eoonontas: of ‘the. ontario, Fever Companys under date. at June. ‘7th, 
1925, ‘and: of the Magara Syaten under date ‘of, June. ast, ‘1925, will. ‘show: tthe 
aosts of pover te. Oetoner Blety 19225. for he ontarto Power ‘Company and to 
Corley, aisty, 192 tor. ‘the, Akngara ayatone at ‘should be noted ‘tht ‘Abese 
costa imelude all the distribution oosts as well as the soste at Niagara Falls. 


ep omar: se: mat Sense: ema weeny of woman: at prknton et: Mabspety: on: “the Niagara 


syetem: under fatars, oonattions of operation, od one: ve necessary 0 have 
available, sacumete Siders on the: sent of gteavebhets after’ the various snr 
will ve adits inetalled at the pasgpenalybetsoan. pais plant, and heen ee a the 


sosts bed Saeteriesion of Ma ‘Or ng ogi transformer stations, 
tranentasion lines, amd. cg sires tronsformer stot fons and, aistrivating stam 
tions: sazoachout he Systeme. As. this ie entiroiy, in the future figures which 
wiaiaits de given sould, only ve regarded as ayprociaate oat inates, but a study of 
the tipives in the roports already prosentod, ‘fn onjumet ton with ‘ele ba edie 


Will indigate the Limits of the cost of ‘the » power. 


A. summary of a. ‘manber of the mare. galiont paints rho, have bean studied 
and discussed in tha foregoing veport, 24 well as ‘in thet oF Tans 5 1sth, 1923, 
may be. of advantage in conan ing. the. ‘oomaldnrat ton ae the eaonomis 9 the 
Hinstee Systen. ‘Shey ave ag. follows: ol wee lee ap cs 


(2) re es ‘gipital costs of the ‘Woegare System proper, les, the dhe-, ? 
‘tetmating’ system only, contain nothing for intangible values. It 
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' remainder the a0 et of transformer and Ghovat eating: Shetknsy vets t 


would, however, seem proper to’ tuelude th ‘the’ Niagara fystem tho trans- 
former and distrimmting statiotis até also the’ tranom{ssion ines of The 
oatenia 0 Power Company, of the Toronto Power » and of the weonston- 
the, 
the 


3 Power Development, because these are all Seal ventue power in 
tara Dystem territory.’ Im thie cage there would be included in 


tal aosts an item for intangibles representing’ e pare ber <a in- 
ingible costs of the two first-mentioned plants,’ 

tn ite more Limited senge the eapital ene ef the ayers vigor 
horse-power p are of the order of 890.00, shout one-half of 
this amount representing the cost of trananission Lines, and the 


t Yee 


yg: - Coneldering the Magara tysten ‘an ite Wiehdber’ ‘sense, aumrenng' 

the three. generating etations, The Ontario Power Company, the Toronto 
Power © » ami the ‘ueenstomChippawe Power Development, the total — 
eapital cost and capacity he at Cetober Slst, 1922, may be taken approxi- 
mately ag shown below, She costs gen # fr electra. piwer bai: iy 


bine at D iiek chee aa 


eH ic pe 7 
» Sompany. % 


ontario heir Wiilias” vieedt seein e ” ry “een eoeee "1¥8,000 


Toronto Power Company seeeneonnes 25,000,000 eeeenanne 125,000 
Development ae a epee’. seeereeee es 


Pere System Lines snd | Bid 
20,000 60,000 + ° 


_ Bransformer Stations teobeete 


dil dal 
wis Total 890909 404ee i 4000000 Eee neeens, 60,000 i zs 


:; “ * ‘This amcunt. purchased ‘from Conadian idaho ‘Power Company. 


— Cost per geval - S34 
achereleget, plus purchased 


 gubsequent. “to tetoder Sist, oi, ' ‘the conttast with the Canadian’ 
Niagara Power Company has been reduced from 50,000 to 20,000 horsepower, 
making the capital cost per horse-power developed plus purchased $225.60 
instead of $21 5.00. 
' he. operation of the above plants at e total combined output of 
650,000horse-power would require a divereion of approxinately 11,700" 
cubic. fect.of weter per second for The Ontert o Power Company, 12,400 — 
for the. Toronto Power Company, 40,000 for the Meenston-Chippawa Power 
Development, 4,500 for the Canedian. Niagara Power Company (about one- 
half of ite capacity), making a total of about 38,600 cuble feet of water 
per second. 
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The average wholesale cost of power purchased for the Magara 
System was ¢9.00 per horse~power per annum in the period from 1912 
to 1915; 69.48 in 1916; $10.11 im 1917; 210.06 in 1918; 216.25 in 1919; 
$11.86 in 1920; $12.55 in 19213 and $16.55 in 1922. 

Whether it has reached a maximum or not depende largely on the 
fature agreements between the lfydro-Electric Power Comslssion and the 
generating plants and on future agreements regarding the diversion of 
water from the Niagara River. If an amount of water is available on 
the Canadien side suffielont to eupply the full requirements of The 
Ontario Power Company, of the Toronto Power Company, and for the 


, Maximum requirements of the ‘ueenaton-Chippawa Power Development 
estimated at about £50,000 or 600,000 herse-power, it will be possible 


for the Comission to develop a total of about 900,000 horse-power at 
& eapital cost of approximately G165,000,000, or $164.00 per horse- 


power. This would probably result in a considerable reduction in power 


eoat below the 1922 ficures. 


@o facilitate future economic studies, se well as to assist in 
operating efficiency, it wuld be well to consider keeping accurate 


records of kilowatt-ho ly principal consuming point on 
the System, for ine € f Phe distributing stations as well 


as at the main receiving? stavions on the System, and at the receiving 
station of each of the private companies taking power from the generat- 
ing stations owned and cperated by the Commission. 


fhe market for power has been well covered in the distriet, but it 
does not seem as yet to have reached the saturation point. The demand 
is apparently increasing at a rate of about 10 per cent. per annum, 
which, if contimed, will double the output in seven years of thereabouts. 


The reserve for renewals showld be carefully considered in ite re- 
lation to the recently revised estimated useful life for various portions 
of the property, aud should also be adjusted to allow for the actual cost 


of money year by year. 


fhe reserve for contingencies might with advantare be studied with 
a view to building up a larger amount te provide against contingencies, 
accidents, and se forth. 


The bread question of taxes, raised in the explanation of the tables 
of power cost, might be further considered in its relation to the soat of 
power. At present some of the plants are being charged with taxes, while 
other portions of the properties are not so charged. It would seem reason- 
able to have all the properties on the same basis if possible. 

The general principle of taxation of the properties age a source of 
ordinary manicipal revenue might well be considered in this connection. 


foronte, June 25rd, 1923, 
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